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ABSTRACT 

This study undertook to reconcile the views of 
cognitive and behavioral learning theorists on the issue whether 
learning without awareness (LWA) is possible, and if so, the 
circumstances under which it occurs. In Study One, two reinforcement 
procedures were compared in a structured verbal conditioning task. 
Study Two was a replication of Study One. In Study Three, an attempt 
was made to demonstrate LWA in another laboratory task, in which 
subjects were asked to make a series of choices among four different 
cards. Study Four attempted to demonstrate the generality of LWA 
through the use of a totally unstructured interview. It was concluded 
that LWA in laboratory verbal conditioning does take place under 
appropriate circumstances, when reinforcement appears to be a natural 
part of the situation and the subject does not have a learning "set”, 
it appears that this phenomenon can also occur in a naturalistic 
setting. The findings support a behavioral rather than a cognitive 
approach to an understanding of verbal conditioning. (Author/KJ) 
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SUMMARY 



This study undertook to reconcile the views of cognitive and 
behavioral learning theorists on the Issue of whether learning with- 
out awareness ( LV/A) Is possible, and If so, the circumstances under 
which It occurs. Working with the laboratory learning task of verbal 
operant conditioning, cognitive learning theorists have produced 
research to show that learning does not take place without awareness 
of the reinforcement contingency. However, evidence produced by 
behavioral learning theorists has suggested that LWA does occur If 
the subjects are relatively naive or free from learning "sets", 
and If the reinforcement Is given in a natural and unobtrusive 
manner. A second aim of the study was to attempt to show generality 
for LWA beyond the setting of a structured laboratory verbal 
conditioning task. 

In Study I, two reinforcement procedures were compared in a 
structured verbal conditioning task: the "mechanical" procedure 
typically used by cognitively oriented researchers, in which the 
experimenter responded to correct trials with "good" spoken in a flat 
tone, and a more "natural" procedure In which the experimenter 
responded with mm-hmm, good, fine, or OK, etc., whichever best 
fitted the particular context. Both reinforcement groups showed 
learning when compared to control groups, and unaware subjects In 
the natural reinforcement group also showed learning. Study II 
was a replication of Study I in which a sufficient number of aware 
and unaware subjects were obtained in both reinforcement groups to 
enable comparisons among subgroups. Only the aware subjects in 
the mechanical reinforcement group demonstrated learning, whereas 
both aware and unaware subjects learned as a result of natural 
reinforcement. 

In Study III, an attempt was made to demonstrate LWA In 
another laboratory task, in which subjects were asked to make a 
series of choices among four different cards. The experimenter 
covertly reinforced a specific card choice, while the subject be- 
lieved that a correct choice was being communicated to him by ESP. 
Learning occurred only in aware subjects; thus, no LWA took place in 
this situation. In Study IV an attempt was made to demonstrate 
generality of LWA In another way. A totally unstructured interview 
situation was employed, and an Interviewer chatted for up to an hour 
with a series of subjects, trying to Influence the topic of conver- 
sation toward a preselected area without revealing his Intention to 
the subject. Careful analyses of the tape-recordings of these 
sessions suggested that LWA did occur, and that success depended 
largely on the natural skills of the interviewer. No quantitative 
data were obtained. 

It was concluded that LWA in laboratory verbal conditioning 
does take place under appropriate circumstances, that Is, when the 
reinforcement appears to be a natural part of the situation and the 
subject does not have a learning "set". It appears that this 
phenomenon can also occur In a naturalistic setting. The findings 
support a behavioral rather than a cognitive approach to an under- 
standing of verbal condltiong. 

1 
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INTRODUCTION 



The question of whether learning can take place without a 
subject s awareness that he Is learning something has long been 
abated. As early as 1933, Thorndike took a position on this 
issue, stating that learning occurs Independently of awareness, 
but that a subject’s awareness of the stimuli, his responses, the 
reinforcements, and the relationships that exist among these events 
may gradually develop after some learning has taken place. 

Bandura (1969, p. 565) has called this view the nonmediational 
or the behavioral theory of learning, to distinguish it from the 
mediational or cognitive view (Spielberger and DeNike, 1966), 
which considers that awareness in some form or other Is a 
prerequisite for learning. (Two other views delineated by 
Bandura may be classified as variants of the behavioral or 
nonmediational theory.) 

n * he b e havioral theory was offered by Lanyon 

(Lanyon, 1967a, 1967b, 1967c; Lanyon and Drotar, 1967), who y 
snowed that under certain specific circumstances, learning 
occurred in a verbal operant conditioning (VOC) situation in the 
absence of reported awareness, even after all reasonable efforts 
were made to discover awareness if It were present. However, 
a (limber of VOC studies, based on cognitive learning theory, 
^ a 5 peared t0 denion strate that learning without awareness 
(MvA) does not occur, and thus that awareness is in fact a 
prerequisite for learning to take place. A careful examination 
Oj these studies led the present writer to identify certain 
critical procedural differences between the behavioral ly and the 
cognitively oriented researchers in the experimental methods 
which they have employed. The major aim of the present project 
was to study these differences experimentally in order to 
reconcile the conflicting research findings. 

* * If LWA Is to have more than academic importance, the 
extent of Its occurrence must be investigated. Verbal operant 
conditioning situations are but one highly restricted learning 
situation. . A second aim of the project was to make a step in 
the direction of exploring the generality of LWA, by investigatino 
its presence in two further learning tasks which involved 
verbal reinforcement. 
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Review of literature and related research 



.. Prlfljns. of the ^a wareness" issue in VOC. A verbal operant 
conditioning (VOC; situation may be defined as one in which verbal 
or other social approval is delivered to a speaker following his 
emission of a specific class of verbal responses. An early study 
was that of Greenspoon (1955), whose subjects were requested to 
say words," and who responded to each plural noun with "mm-hmm." 
Greenspoon demonstrated that conditioning occurred, i.e., there 
was an increase in the relative frequency of plural nouns as a 
result of the reinforcement. 

One of the main reasons for the interest in VOC was to 
see whether the principles of instrumental or operant conditioning 
which had been derived from laboratory studies of animal 
behavior also applied to human verbal behavior (e.g., Cohen, 

Kalish, Thurston, and Cohen, 1954). In such a context, it would 
be invalid to include subjects who became aware of the purpose of 
the study. Thus, subjects who answered "yes" to post-experimental 
questions such as "Did you realize what the experiment was all 
about?" were excluded from the data. It should be pointed out 
that the term "awareness," as used in this application, refers 
to the subject's verbal behavior in response to a series of 
questions asked after the conditioning situation. Thus it is 
simply a convenient abbreviation for the longer phrase "positive 
verbal report of awareness," and is not meant to imply anything 
about the nature of the accompanying cognitive or mental processes. 

Another body of VOC research grew from an interest in the 
possibility of utilizing VOC as a laboratory analogue of traditional 
dyadic psychotherapy. Here, subjects were generally given a 
discursive task, such as telling stories to TAT-like pictures 
(e.g., Krasner & Ullmann, 1963) or describing their childhood, 
as opposed to the more structured laboratory type tasks such as 
that of Taffel (1955). Researchers in this area also typically 
questioned their subjects about awareness, although it was not 
thought to be a particularly critical issue. 

The cognitive view of awareness . As researchers became 
more experienced with the VOC paradigm of human learning, suspicions 
began to develop that the awareness variable was more important 
than previously supposed. For example, it was discovered that 
the more carefully the subjects were interviewed concerning their 
awareness, the higher was the proportion of subjects who were 
discovered to be aware. This suspicion led to the use of more 
formal and extensive questioning procedures, as in a study by 
Levin (1961) which showed that most subjects who learned also gave 
positive reports of awareness on a lonq and detailed post-experimental 
interview. 
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During the first part of the 1960's cognitive theorists 
produced a consistent flow of research which appeared to 
demonstrate that alj[ learners were aware, and In fact that 
awareness was a prerequisite to learning In VOC. The theoretical 
framework within which these studies were designed has been 
rntlr^ out h by Dulany (1961) and by Spielberger and DeNIke (1966) 

and fllfisf" ?rr e ^ d by Maltzman Kanfer (1967)! 

ana Krasner (1965). The theory, however, Is of less concern to 
iis than the findings themselves, which are at variance with those 

Drotar Me;)* ard^sl'NT^ 1967 ^ 19 « 7b ’ 

* ? lso w1th those of 0the ^ behavioral ly oriented 
Investigations, to be summarized below. Since the majority of 

the data supporting the cognitive view of VOC (that learnlnq Is 

Hnr, e JHf^LT° n c a - d i r st be preceded by awareness) has been 
documented bv Spielberger and DeNIke (1966) and by Spielberger 
and Gorsuch (1966), it will not be repeated here. 9 

The. behavior! st view of awarene ss. Perhaps the more 

a Snnnri en h? t i°- to aware ness ™ VOC has been to regard It as 
i«, e !i* nse i.^ C ^. 1S conceptually Independent of the degree of 

la^M 9 S r* but w ? ich may be related to some of the same 
variables that are related to learning. Kanfer (1967) has 

expressed the position In the following way: 

. . " The behavioristic position Is characterized 

by the general assumption that the determinants of 
performance can be Isolated experimentally without 
recourse to complex theoretical constructs. A 
Skinnerian view of self-reports In verbal condit- 
ioning studies regards them as verbal behaviors 
In their own right and subject to all the same 
variables as other behaviors. They differ from the 
conditioning response only In the discriminative 
(Instructional) and historical stimuli controlling 

Se l f ~r? ports cannot be g^en special 
status as Indices of other events, any more than 

acquisition responses or any other observed 
behavior. Therefore, their validity Is not 
questioned. These reports can only be treated as 
a dependent variable related to operation. Or If, 

Indeed, they would be directly manipulated 
Separately from performance, they could be 
viewed like other responses with cue properties 
as independent variables affecting subsequent 
behavior" (1967, p. 34-35). q nl 



Krasner (1967) has also stated the behavlorlst Dncit<„n 
clearly. In a discussion of a study by Dixon and 0»ires P ?iosc\ n u 
has stated that "...the positive relationship beteln awiJeness 



4 



and conditioning Is due to opportunity to formulate and test 
hypotheses and that there Is no necessary relationship between 
awareness and conditioning. When conditions are such that the 
subjects are unable to formulate their hypotheses, they condition 
equally well but It Is unrelated to their awareness" (Krasner, 

1965, p. 13). This position has also been referred to In 
earlier publications by the above writers and by Slmklns (1963), 
Faber (1963), Southwell (1962), Lanyon (1967b), Verplanck (1962), 
and Rosenthal et al, (1963), among others. 

What are the data to support the behavlorlst view of 
awareness? Verplanck (1962) reported a series of studies In which 
he had subjects verbalize, after each trial In a two-choice card 
placement task, the rule they followed In making their choice. 

These studies showed that subjects who were consistently reinforced 
for making a certain "correct" choice tended to make more correct 
choices than correct verbalizations of their choice, whereas 
subjects reinforced for a certain "correct" verbalization 
regardless of their actual choice tended to make more correct 
verbalizations than choices. Although Dulany and O'Connell 
(1963) questioned Verplanck' s findings on both logical and 
methodological grounds. It Is likely that they l:ave at least some 
validity. 

In a study on experimenter bias In VOC, Rosenthal et al. 
(1963) utilized 18 examiners, half of whom were led to expect a 
high rate of awareness from their subjects, and half to expect a 
low rate. As anticipated, the high-expectant examiners obtained 
a higher awareness rate than the low-expectant examiners, even 
though questioning for awareness was conducted by a person other 
than the examiner In all cases. 

Dixon and Oakes (1965) obtained support for the behaviorlst 
position In another manner. Half of their subjects In a simple 
VOC task were given irrelevant activity during the in ter- trial 
intervals between conditioning trials, in order to reduce the 
opportunity fov* the subjects to formulate hypotheses about the 
nature of the VOC task. The remaining subjects had no such 
Interpolated activity. Dixon and Oakes found that both groups 
showed significant conditioning, but the former subjects reported 
less awareness of the response-reinforcement contingency. 

i 

Lanyon and Drotar (1967) investigated the effect of 
subjects' intelligence on LWA. High and low Intelligent high 
school students were matched for degree of learning shown on a 
simple VOC task and then compared for awareness. Low intelligent 
subjects showed significantly less awareness than high Intelligent 
subjects. In a second study, Lanyon (1967c) demonstrated LWA in 



[me 
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subjects who were selected and treated in such a manner as to 
minimize the likelihood that they would possess a set toward 
forming psychological problem-solving hypotheses. In this study, 
possible experimenter bias was controlled by leading the experi- 
menter to expect results opposite from those actually anticipated. 

In addition to the above studies which have directly 
supported the behaviorist viewpoint of VOC, a number of studies 
have given indirect support, in helping to delineate the 
conditions under which learning in VOC is most likely to be 
accompanied by awareness. The evidence can be regarded only as 
indirect, since these studies have not controlled for possible 
differences in degree of learning. Some of these conditions 
favoring more frequent reports of awareness are: clarity (as 
opposed to ambiguity) as to the nature of the task (Kanfer & 
Marston, 1961); similarity of alternative response choices 
(Kanfer S McBrearty, 1961; Marston, Kanfer & flcBrearty, 1962); 
certain subject and examiner personality characteristics 
(Krasner & Ullmann, 1963; Epstein, 1964); availability of task 
information (Tatz, 1960; Krasner & Ullmann, 1963; Simkins, 1963; 
Kanfer & Marston, 1961); and type of subject (Buss, Gerjuoy, & 
Zusman, 1958). 

Reconciliation of behaviorist and cogniti ve views. The 
discrepancies between the findings emanating from the behaviorist 
and the cognitive camps must be reconciled before satisfactory 

^ this research area can be made. A survey by Lanyon 
(1967b), aimed in part at this problem, found that the cognitively 
oriented researchers had largely limited their experimental 
subjects to groups most likely to verbalize awareness, namely 
college students. Salzinger (1965) also helped clarify the 
situation by pointing out that cognitive psychologists have 
drawn their evidence almost entirely from structured tasks based 
on that of Taffel (1955), in which the number of members in the 
response class is highly restricted, and have ignored the more 
life-like discursive tasks. A third clue to possible differences 
was given by Krasner (1965), who pointed out that two types of 
reinforcement are possible. In the first, the experimenter 
simply says "good" in a mechanical manner. In the second, the 
reinforcement is given "naturally ," and is regarded as inseparable 
from its deliverer. Here, the experimenter understands reinforce- 
ment theory and uses whatever behavioral cues he is comfortable 
with (head-nod, smile, etc.) in addition to emitting whatever 
word he feels is most natural at each particular time (good, fine, 
okay, mm, mm-hnvn, yes, right, etc#). Cognitively oriented 
researchers have generally employed the mechanical kind of rein- 
forcement, whereas behavior! sts have usually employed the 
"natural “ kind. 



In the vlev/of the present writer, the cognl tl ve-behavl orl s t 
my ** best reconciled within the behavlorlst view 
of YuC. The empirical vldence discussed under the behavlorlst 
heading above Is entirely consistent with the viewpoint that 
awareness Is more likely to occur when subjects formulate and 
test hypotheses about the VOC situation. Thus, subjects who are 
intelligent, who are Interested In psychology, who are led 
to believe that there Is something to be learned, who are given 
mechanical cues, who are asked during the conditioning trials for 
their hypotheses, or for whom the learning task Is a simple one, 
are more likely to report awareness. And since cognitively 
oriented researchers have generally conducted their VOC studies 
under such conditions, their belief that LMA does not occur Is 
entirely understandable. 

?P nie Q*fter research In learning without awareness. In an 

(1M7) Sftfiou* awar eness , Adams 

concluded that learning vnthout awareness. In most senses 

!?"2 1ned t0 , be unequivocally demonstrated. 

Eriksen (1962) reported several studies and reached a similar 
conclusion, stating that where the questioning for awareness 
kf S . care ^J{ 1 J n <| learning without awareness could not 

reyi^°(lrtte^; I860)? 6 " ** Same COncluSio " in an earlier 

Jj? stanc e of apparent learning without awareness was 
reported by Flanagan, Goldlamond, and Azrln (1959). These 
experimenters had several normally fluent subjects read from 
printed pages In the presence of a persistent shock, whose 
cessation was made contingent upon nonfluency. Nonfluency rate 

!° IIS"* 5 * ™ rk *ny- The subject for whom the changes 
were most marked was clearly unaware of the response-reinforcement 
contingency. He ascribed his nonfluency to his anxiety over 
Inability to read simple passages, and declared that the shock was 
irrelevant to his behavior. Flanagan et al. also demonstrated 
that nonfluency could be manipulated by using as a contingent 

event the cessation of an annoying flicker from a fluorescent 
light. 

Can It be shown that the experimental conditions In the 
studies reported by Eriksen (1962) were unfavorable for the 
occurrence of LM? In the first study (Eriksen, 1962, p. 7), the 
subjects were college students presumably signed up from psychology 

fpAni^r 5!!^ W6re 2^ en i Hlearfl * n 9 set." A second experiment 
(Paul, Eriksen, and Humphreys, 1962) employed sunmer session 

conege females, some of whom were psychology students, and put 

them through a very elaborate procedure for the avowed purpose of 

studying the effects of heat and Isolation on psychological 
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processes. Although the real purpose of the study (to condition 
certain bodily movements by rewarding them with a 10-second blast 
of cool air) was not revealed, great care was taken to draw 
attention to the excessive heat and humidity of the environment 
and to the fact that cool air would be periodically blown Into the 
experimental chamber. A third experiment (Erlksen, 1962, p. 9) is 
reported In Insufficient detail for judgments to be made. However, 
It can be concluded that the other two experiments were conducted 
In such a manner as to reduce the probability of U'/TT“Th1s 
conclusion Is drawn from the fact that college students (mostly In 
psychology classes) were used, and that the settings and Instructions 
were such that the subjects were likely to formulate hypotheses 
about the purpose of the experiment. 



/ -u , 1nd t rect support for the generality of LWA of overt 
(verbal or motor) responses can be gained from two additional 
sources. One Is the work of Hefferllne (1962) and others, who have 
shown that covert responses, such as microscopically small con- 
tractions of the thumb, can be conditioned without the subject's 
awareness. The other source Is the recent work on the successful 
conditioning of autonomic responses, much of which has been 
summarized by Miller (1969). These studies, while concerned with 
different kinds of responses frcm those of concern In the present 
project, nevertheless add plausibility to the hypothesis that 
actual overt behavior can be conditioned without the subject's 
awareness . 



Alms of the present project 

The behavlorlst Interpretation of the place of the concept 
of "awareness" In VOC has some direct support In the studies 
documented above. However, one major aspect of this position has 
been as yet supported only Indirectly; namely, the hypothesized 
difference between the effects of "mechanical" vs. "natural" 
reinforcement. A major aim of the present project was to demonstrate 
this difference. Thus, It was hypothesized that "natural" 
reinforcement In verbal conditioning would be more likely to lead 
to LWA than "mechanical" reinforcement. A second aim of the 
project was to demonstrate generality for LWA. Two laboratory 
situations were selected for study. The first involved a structured 
task In which subjects were to choose one out of four designs, 
making their choice for each trial on the basis of an extra- 
sensory perception message purportedly being transmitted to than. 

In the second, a completely unstructured situation was employed, 
and the work was of an exploratory nature. Subjects were Interviewed 
by an Interviewer who planned In advance what he wanted the 
subjects to talk about, and who utilized his verbal and social 
conditioning skills In an attempt to achieve this goal. Evidence 
for LwA was sought In each of these two experimental situations. 



8 



METHODS 



Study I, Relationship of Reinforcement Technioue to Learning 

Without Awareness 

Hypothesis 

"Natural" reinforcement during a VOC task will lead to 
learning without awareness (LWA), whereas "mechanical" reinforcement 
will not. 

Method 



The experimental procedures emp* jyed were similar in many 
respects to those used in previous studies (Lanyon, 1967a, 1967b, 
1967c; Lanyon and Drotar, 1967). In order to facilitate the 
occurrence of LWA, attempts were made to reduce the possibility of 
a "psychological set" in the subjects. Thus, subjects were college 
students who were not majoring in psychology, and the study was not 
identified to the subjects as psychological In nature. The study 
was conducted in a room in a large building immediately adjacent to 
the psychology department and to several other departments, so that 
the nature of the study was also ambiguous from this point of view. 

Subjects . Subjects were 74 undergraduates (40 males, 34 
females ). They were recruited by means of notices placed at a 
number of central locations in the campus area, advertizing for 
research subjects to take part in a "scientific study" lasting less 
than one hour, for which they would be paid $1.50. Interested 
persons were asked to write their name and telephone number on the 
notice, and they were subsequently called to arrange an appointment. 

Experimental task. There is some evidence that discursive 
VOC task leads to LWA more often than a structured task. However, 
many difficulties are raised by discursive tasks, the greatest 
among them being problems due to the great variability of response 
material obtained and the difficulty of keeping track of reinforcible 
responses. Even tape-recording the entire session and checking It 
later against a transcript (see Lanyon, 1967d) results in questionably 
adequate reliability. Thus, a structured VOC task was chosen because 
It was felt that the disadvantages of a discursive task outweighted 
the advantages. Stimulus materials were 80 3" x 5" cards, each 
tontaining a different past tense verb In the center and four pronouns 
(I, he, we, they) typed across the bottom In different random 
orders. 
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Subjects were assigned to one of four oroups. Assignment 
was random, with the restriction that the two experimental grouDS 
(EN and EM) should contain 20 subjects each, and the two control 
(CN and CM), 15 subjects each. Four additional subjects who siqned 
up were Included, making 21 subjects for group EM, 16 subjects for 
group CN, and 22 subjects for group EM. 

Group EN (experimental: Natural) was treated in the same 
manner as the experimental groups of Lanyon and Drotar (1967). 
Subjects were asked to make up a sentence to each card, beginning 
with any pronoun and using the verb some place in the sentence. 

For the first 20 cards, social approval was delivered on a pre- 
determined basis— after the 1st, 3rd, 8th, 12th, and 18th sentences— 
in order to accustom the subject to the fact that the experimenter 
would respond from time to time. For trials 21-80 the social 
approval was systematically contingent upon the subjects' choice of 
the pronouns "I" or "we." Social approval consisted of whatever 
seemed most natural at the time to the experimenter— "good," 

"fine," "yes," "okay," "mm-hmm," head-nod, smile, etc. The 
experimenter was trained to be as natural as possible. 

Group CN (control: natural) was treated in exactly the 
same manner as Group EN except that social approval was random 
throughout all 80 trials. Subjects in Group CN received approxi- 
mately the same overall amount of social approval as subjects In 
Group EN; specifically, 9, 10, and 11 reinforcements during the 
second, third, and fourth blocks of 20 trials respectively. These 
figures were based on expectations derived from the previous 
studies already cited. 

Group EM (experimental: mechanical) was treated in the same 
manner as Group EN, except for the following two conditions. (1) The 
experimenter said or did nothing in the way of social approval 
during trials 1-20. (2) For trials 21-80, social approval was 

delivered immediately after a sentence beginning with "I" or "we", 
but consisted simply of "good" spoken in a flat monotone. These 
conditions for Group EM thus approximated those utilized by cog- 
nitively oriented researchers in VOC. 

Group CM (control: mechanical) was treated in the same 
manner as Group EM, except that social approval during trials 
21-80 was randomly distributed. Once again, its amount approximately 
equalled the amount given to subjects in Group EM. 

After the 80 trials, subjects in all groups were interviewed 
for awareness in another room by a second experimenter who did not 
know to which group any subject belonged. The interview schedule 
was similar to that previously used by Lanyon and Drotar (1967), 
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which was an extension of Levin's (1961) schedule, and was essen- 
tially the same as the written Interview schedule reproduced In 
the description of Study II to follow. The Interview first 
attempted to discover whether the subject was able to report 
spontaneously the connection between his behavior and the exper- 
imenter’s; then small amounts of additional Information were supplied 
to the subject so that the final question to the subject gave the 
Information that reinforcement had been delivered for a choice of 
"I" or "we", and asked If the subject had become av*are of that during 
the experiment. The Interviewer wrote down the subject's responses 
verbatim. The main reason for having an Independent experimenter 
conduct the post-conditioning Interview was to avoid Influencing 
the results of the Interview by prior knowledge of what group the 
subject was In. However, it would have been possible for the 
Interviewer to gain this knowledge in some instances If subjects 
reported that the experimenter had said only "good" (Group EN), 
or made a variety of responses (Group Efi) . In order to make It 
less likely that the intern ever would pick up this Information, 
all subjects were interviewed, including the control groups. The 
interviewer was Instructed to attempt no judgments about the 
subjects, but simply to write down their responses. The final 
question of the interview inquired whether the subject had any 
prior knowledge of this or similar experiments. Mo subjects 
answered this question affirmetively. 

Results 



The four groups showed large differences in their initial 
response frequencies of first person pronouns. In order to make the 
groups more comparable, extreme responders in the first 20 trials 
(fewer than 5 or more than 16 I-we responses) were discarded until 
the mean number of first person pronouns given during trials 1-20 
was between 9.5 and 10.5 for all four groups. Where an arbitrary 
choice was posed, it was resolved by tossing a coin. Twelve subjects 
were discarded in this manner, leaving the Ns as follows: 19 (EN), 

12 (CNO, 19 (EM), and 12 (CM). The mean numbers of first person 
pronoun responses for each block of 20 trials are given in Table 1. 
Also shown in Table 1 are the means for subgroups of aware and 
unaware subjects. The criteria for defining these subgroups are 
discussed later. 

In Table 2 are shown the means and standard deviations of 
increases in first person pronoun responses from the first to the 
fourth block of 20 trials. Also shown are the differences in these 
increases between experimental and control groups, and the statistical 
significance of these differences. It can be seen that significant 
increases took place as a result of both kinds of reinforcement, and 
it can be concluded that learning occurred overall in both experi- 
mental groups. Comparisons involving subgroups of aware and unaware 
subjects . are also shown in Table 2; these are discussed later. 




Table 1 

Mean numbers of First Person 
Pronouns in Each Block of Twenty Trials 
For Experimental (Aware and Unaware) and Control Groups, Study I 



Group 


N 




Blocks of Twenty Trials 






1 


2 


3 


4 


Natural 


EN 


19 


9.89 


10.79 


11.93 


12.74 


EN Aware 


4 


11.00 


12.25 


14.00 


12.75 


EN Unaware 


14 


9.43 


10.00 


11.36 


12.50 


ON 


12 


10.50 


11.58 


12.92 


10.83 


Mechanical 


EM 


19 


10.26 


11.68 


13.63 ' 


13.89 


EM Aware 


12 


10.33 


12.00 


14.08 


14.25 


EM Unaware 


5 


10.20 


10.60 


11.80 


12.40 


CM 


12 


9.75 


9.83 


9.75 


10.75 



Awareness * A judgment as to whether or not a subject was 
aware of the response-reinforcement contingency at the time of the 
experiment was made collaboratively by the writer and a second judqe 
from the verbatim records of the interviews of subjects in the 
experimental groups EN and EM. These records were identified by 
the subject's name, and contained no information about group 
membership. Unequivocal designation as aware or unaware was possible 
in all but three cases, and these three subjects were removed from 
further considerations. Of the subjects in Group EN, 4/18 were 
classified as aware (one discarded); for Group EM; 12/17 were aware 
}£g discarded). These ratios are significantly different 

»01), indicating a greater degree of awareness 
among the Group EM subjects. 

. The major hypothesis of the study concerns the presence of 
learning among unaware subjects. Table 1 shows the mean number of 
first person pronouns for the 14 unaware subjects in Group EN and 
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Table 2 

Mean Increases in First Person Pronouns Over 
Four Blocks of Twenty Trials, and the Differences 



in Increases Between Experimental and Control Groups, Study I 



Groups 


N 


Increase 
Mean SD 


Diffce. in 
increases 


t 


df 


R* 


Natural 
















EN 


19 


2.87 


3.10 










EN Aware 


4 


1.75 


3.63 










EN Unaware 


14 


3.07 


2.91 










CN 


12 


.33 


2.48 










EN/CN 








2.54 


2.44 


29 


<.05 


EN Aw./CN 








1.92 


0.63 


14 


mm 


EN Unaw./CN 








2.74 


2.47 


24 


<.05 


Mechanical 
















EM 


19 


3.63 


4.99 










EM Aware 


12 


3.92 


4.97 










EM Unaware 


5 


2.40 


2.93 










CM 


12 


1.00 


3.17 










EM/CM 








2.63 


1.77 


29 


<.05 


EM Aw. /CM 








2.62 


1.64 


22 




EM Unaw./CM 








1.40 


.80 


15 


- 



* One-tail tests 



also for the 4 aware subjects in that group. Similar figures are 
presented in Table 1 for the 5 unaware and 12 aware subjects in 
Group EM. As shown in Table 2, the mean increase in criterion 
responses from the first to the fourth block of 20 trials for the 
14 unaware subjects of Group EN was 2.97, and this was significantly 
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